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CHAPTER I
INTRODUCTION
It has long been recognized that nonassociative factors contribute
to observed behavior in human conditioning situations. As early as 1930.
the contribution to conditioning of factors other than the simple
association of two stimuli was observed. (Freeman, 1930).

Since then, a

great deal of research has been done in an attempt to further understand
the role of these nonassociative parameters.

The great majority of

these investigations have used verbally induced, sets achieved through
instructions as an independent variable.
take one of two approaches:

These studies have tended to

(a) observing the effects of verbally

inducing a set concerning the nature of the-stimulus situation (hereafter
referred to as stimulus-set instructions), and. (b) observing the effects
of instructing the subject on how to respond (hereafter referred to as
response-set instructions).
•In an.early study using stimulus-set instructions, Cook and Harris
(1937) clearly demonstrated the effects of verbal instructions on the
galvanic skin response (GSR).

They reported that instructing subjects

(Ss) just before extinction about the fact that no more shock would be
given, facilitated extinction as compared, to a group without these in
structions. About the same time, Mowrer (1938) reported, a similar phe✓

nomenon.

Subsequent stimulus-set work has also continued to deal primarily

with the effects of anxiety-reducing instructions before extinction (e.g.,
1

•'From now on there will be no more shock”)» and has employed both auto
nomic responses (e.g., Silverman, I96O; Wickens, Allen & Hill, 1963) and
skeletal responses (e.g., Lindley & Moyer, 1961; Hartman & Grant, 1962).
The results have demonstrated that such instructions tend to hasten
extinction of a previously conditioned response.
The use of response-set instructions presents obvious difficulties
in the conditioning of autonomic responses, generally considered to be
of an involuntary nature.

Consequently, most of the work in this area

has been done using skeletal responses, especially the eyelid closure
(e.g., Hilgard & Humphreys, 1938; Norris & Grant, 19^8; Gminsky, 1968)
and finger withdrawal (Wickens, 1939; Lindley & Moyer, 1961; Moyer &
Lindley, 1962).

The general result indicates that response frequency

and/or magnitude can be reliably manipulated through instructional set.
It is now dear that both stimulus-set instructions and responseset instructions affect conditioning. However, even though this is
widely known, and most investigators agree on the importance of con
trolling the information given to Ss about the stimulus situation and
about what is expected, of them in terms of responding, few studies have
dealt directly with both kinds of set. Studies which deal with only
one or the other must assume something about the homogeneity of S’s
cognitive assessment of either the stimulus situation or how to respond.
This allows a component of S's conditioning performance to vary unsy
stematically. A recent study by Hill (196?), employing a between-S
design, represents a major step in the direction of accounting for and
controlling such variables.

Stimulus sets were held, constant in that

Ss were given specific instructions as to the CS-UCS relations and the

conditioning procedure in general, while response sets were systematically
varied by suggesting to Ss that they can control their GSR through their
attitude.

The S>s were told that if they wanted to respond, they would;

if they did not want to respond, they would not.

Differential responding

in accord with instructional set was reported, Mandel and Bridger (196?)
have also recognized the necessity for holding the factor of S/s cognitive
assessment of the stimulus relations constant, although the study used
anxiety-reducing instructions before extinction and hence response set
was not directly controlled.
From the preceding discussion and. a review of the relevant experi
mental literature, there seem to emerge two important considerations.
First, it appears that the problem of controlling for both kinds of set
in complicated by the existence of at least three different kinds of
stimulus information which may be conveyed to S.

This is related to

the fact that there are generally three different kinds of stimulus
situations present in a classical conditioning experiment:

(1) CS and/or

UCS adaptation trials; (2) acquisition trials, in which CS and UCS are
paired in. some manner, and (3) extinction trials, in which CS is pre
sented without reinforcement.

Second, it appears that in order to ade

quately control for both kinds of set in an experiment, any time infor
mation about stimulus relations is given to SI, corresponding instructions
concerning what is expected of him in terms of responding should also
be given.

Otherwise, S> will very likely adopt some sort of response

set based either on his past experience, his hypotheses about what E
wants or expects of him, or a variety of other uncontrolled factors.

Information about adaption trials would seem to be less crucial
<

than other stimulus information. Nevertheless, this sort of information
should be given, both in terms of the stimulus situation and of responding.
For example, Grings & Lockhart (1963) have pointed,out that some Ss tend
to overrespond to changed stimulus conditions (e.g., the change from
adaptation to acquisition or from acquisition to extinction) and develop
a persisting expectation of further change in conditions, often working
in opposition to E ’s instructions. Also, inasmuch as adaptation trials
are often used to check differences in base level responding of Ss, it
would appear desirable to employ some controls for response set in this
situation.
The importance of providing information about stimulus relations
during acquisition has been demonstrated in differential GSR conditioning
by Kimmel & Pennypacker (1963).

These investigators have noted that

their own prior research in differential GSR conditioning, as well as
related work done by Grings & Kimmel (1959). suggests that failure to
provide specific stimulus instructions about the fact that shock will
be associated with one of two tones, and that Ss are to attend to the
stimuli in order to determine with which tone the shock will be asso
ciated, tends to produce a reduced, level of differential responding.
V Studies which have provided information about extinction (hereafter
referred, to as extinction-instructions studies) have invariably failed
to control for response set during this part of the conditioning pro
cedure and typically have not given stimulus-set instructions with regard
to the other aspects of the conditioning procedure.

In the typical

extinction-instructions experiment, S is informed immediately before
extinction that no more shock will be given.

The problem lies in that

5
what S does with this information in terms of responding is now left
free to vary. He may feel that inasmuch as the conditioning procedure
in general is designed to eventually get him to respond to the CS
(assuming he has this information), he is expected to continue responding
to it during extinction and hence actively try to facilitate his re
sponses. Or he may feel that since no more shock will be given, he may
as well relax and essentially ignore what happens during the rest of the
experiment.

Similar contamination would presumably be present in studies

which do not inform Ss about extinction or use deceptive instructions
with regard to extinction.

Conceivably, if an S were sophisticated

enough (possibly through information gained, in an introductory psychology
class) to know that extinction generally follows acquisition without
warning in the typical classical conditioning procedure, he may very
quickly guess what has occurred.

The ever-present danger of communication

between Ss who have been in the experiment and _Ss who will subsequently
take part in it is also a serious problem.

Studies which use deceptive

instructions (e.g., Wickens & Harding, I967) are complicated by the fact
that* a lack of confirmation of S's expectancies ensues, leaving him
unclear about how to respond.

Thus when S is forced to make a cognitive

assessment of changed relations between stimuli under either deceptive
instructions or no instructions, group conditioning curves may well
represent a confounding between the varying rates at which different Ss
arrive at the correct conclusions and the course of "true” conditioning.
It is interesting to note in this regard the frequent occurrence of
conflicting and confusing results in classical conditioning with respect
to extinction data.

For example, with regard to studies using extinction-

instructions, Wickens, Allen, & Hill (1963) report that instructions
did not immediately eliminate responses to the CS, but rather resulted
in a faster rate of extinction, while Bridger & Handler (1965) report
a significant difference between an extinction-instructions group and
a no-instructions group on the very first extinction trial.

In other

GSR studies, Silverman (I960) and Grings & Lockhart (1963) have re
ported conflicting results with respect to the effects of extinctioninstructions at a long interstimulus interval (ISI), while Hunt (1967)
reports failure of extinction data to reflect an interaction between
trials and ISI present during acquisition. The question of the extent
to which uncontrolled set may be involved in these results remains, of
course, an open one. Nonetheless, the possibility exists, and suggests
that future consideration of these factors would be desirable,
A further type of information not directly related to stimulus
relations in a particular experiment may also be important,, Knowledgegiving instructions designed to equate Ss in their knowledge of classical
conditioning in general appear to represent an important consideration
because of the fact that _Ss for psychological experiments are typically
drawn from psychology classes (Hill, 1967). Obviously, unless the ex
periment can be run in one day, £3s will tend to vary greatly in their
information about classical conditioning, GSR, etc., as the quarter or
semester progresses.

The importance of providing this type of information

has been demonstrated in classical eyelid conditioning by McAllister &
McAllister (1958). They found that a group given full instructions about
the nature of eyelid conditioning prior to acquisition tended to condition
better than did a group receiving no such information.

One aim, then, of the'present study was to control for stimulus
set with respect to each of the different stimulus situations in the
conditioning procedure, while also controlling for response set in each
situation. An attempt was made to insure homogeneity among Ss with
respect to their information about the conditioning procedure in general
by employing knowledge-giving instructions. A further aim of the study
was to investigate the effects on GSR conditioning of varying response
set using a within-^ design. Although studies investigating set in GSR
*

conditioning have generally used instructions stated in rather implicit
terms, for example, "It is adaptive, sensible, and intelligent to become
conditioned," or, "It is adaptive, sensible, and intelligent to not be
come conditioned" (Hill, 1967), the within-_S design employed in the
present study necessitated a somewhat more direct approach.

The Ss were

told that on facilitatory trials they should assume an attitude of "the
tone means that shock is coming, so I might as well prepare for it," and
on inhibitory trials ah attitude of "why should I respond to the tone,
it doesn’t do anything." Differential responding between trials on
which S had been instructed to inhibit responding (hereafter referred to
as inhibitory trials), and trials on which S had been instructed to
facilitate responding (hereafter referred to as facilitatory trials) was
predicted.
Hill (I967) has suggested that some of the same kinds of mediational
processes that have been supposed, to take place in differential eyelid
conditioning (Gynther, 1957). and differential GSR conditioning (Hunt,
1967) may be involved in the ability (or inability) of Ss to mobilize a
response set, and that a longer ISI might be more conducive to such

processes. Based on research done by Kimmel & Pennypacker (1963) indi
cating a positive and monotonic relationship between ISI and differential
responding up to 2000 msec., she appropriately included a 2000 msec. ISI
(along with a 500 msec. ISI) in order to test this hypothesis, but
failed to detect any interaction between ISI and instructions. However,
Hunt (1967) has subsequently done research in differential GSR condi
tioning using intervals of 500, 1000, 2000, 3000, 4000, and 5000 msec,
and found that the maximum differential response was associated with
the 4000 msec. ISI and was significantly greater than the differential
responding at either the 500 msec, or 5000 msec. ISI.

Thus another aim

of the present study was to test the original hypothesis made by Hill
(1967) employing this longer ISI.
included:

For this purpose, three ISIs were

500, 2000, and. 4000 msec. In addition, the study tested the

hypothesis that ISI has differential effects on facilitation vs. inhibi
tion of responses.

Specifically, it was predicted that the superior

differential responding at the 4000 msec. ISI would be due primarily
to a reduced level of responding on inhibitory trials.

This hypothesis

was-based., in part, on studies in differential eyelid, conditioning
(Hartman & Grant, 1962; Prokasy & Allen, I968) as well as studies in
differential GSR conditioning (Kimmel & Pennypacker, 1963; Mandel &
Bridger, 1967).

In general, these studies have found that a higher

level of differential responding associated with a relatively longer ISI
appears to be due primarily to a lower level of response to the negative
CS.

That is, at a longer ISI, Ss seem to be able to inhibit their

responses to the negative CS more efficiently, while responding to the
positive CS is either.unchanged or depressed.

Using a simple eyelid

conditioning paradigm, Fowler (196*0-and Qminsky (1968) have both found
that the magnitude of the effect of inhibitory instructions is greater
at relatively longer (1100 msec.) ISIs than at short (hOO msec.) ones.
Neither investigator found a significant difference between ISI levels
when facilitatory instructions were given to both groups however.

Thus,

it was predicted that ISI would have a significant effect on Ss* ability
to inhibit responses, but not on Ss1 ability to facilitate responses.
The extent to which differential responding accomplished by reinforcement and nonreinforcement, and differential responding accomplished by
some sort of vicarious experience associated with instructions can be
compared remains to be seen.

However, it does not seem unreasonable to

suspect some of the same relationships to hold, at least insofar as
facilitation and inhibition of responses is concerned.
In summary, the present study was proposed to:

(1) include certain

controls for both stimulus set and response set that were lacking in earlier
studies; (2) investigate the effects on GSR conditioning of varying

rer-

sponse set using a within-_S design; (3) investigate the effects of varying
ISI on Ss’ ability to respond, differentially in accord with instructions,
and (*+) observe the differential effects of varying ISI on facilitation of
responses vs. inhibition of responses.
Differential responding in accord with instructional set was pre
dicted.

In addition, it was hypothesized, that an extended ISI would re

sult in better differential conditioning due primarily to a reduced level
of responding on inhibitory trials.

CHAPTER II
METHOD
Subjects
The Ss were 80 introductory psychology students who volunteered for
this experiment with the knowledge that shock would be employed.

The data

of eight Ss were eliminated due to procedural errors, excessive base-level
skin resistances, equipment malfunction, etc. Of the remaining ?2 Ss used
in the experiment, h0 were males and. 32 were females.
Apparatus
The GSR was measured by means of—\
a Fels dermohmmeter, Model 22A.
The recording electrodes were standard. Fels zinc electrodes placed on
the palm and back of _S's left hand after the hand had been cleansed with
~a solution of alcohol and distilled water.

Commercial electrocardio

graphic cream (Sanborn Redux Creme) was used with the electrodes.

The

responses were recorded visually from a dial on the face of the dermohm
meter and were defined as the maximum needle deflection within five
seconds of CS onset. An Esterline Angus milliammeter with a paper speed
of six in./min. also recorded the responses.

The GSR scores were trans

formed according to the formula:
log
where R^ is the resistance at the moment of initiation of the response
and Ra is the resistance at the peak of the response.
10

The CS was a

11
1000 cycle/second tone at 50 db. (as measured on the face of the oscilla
tor) superimposed on a constant background of white noise generated by a
Grason-Stadler twin oscillator and delivered through Clevite earphones
worn by S,

The UCS was a shock produced by an Applegate constant current

apparatus, Model 250, and delivered through zinc electrodes attached to
the tips of the index and fourth finger of S’s right hand. Each S was
signalled to either try to inhibit or facilitate his responses on different
trials by two panels located approximately five feet directly in front of
him and mounted at eye level. As a signal, one or the other of the two
panels was illuminated to show either the word "YES" (facilitate), or "NO’1
(inhibit).

The panel was illuminated during the entire intertrial in

terval (ITI) preceding a trial except for a period of five seconds following
any given trial, during which time neither panel was illuminated.
were counterbalanced as to left-right position of the signal.

Groups

Temporal

relations and duration of the stimuli were controlled by Hunter timers.
The ITI varied randomly from 25 to 45 seconds, with a mean of 35 seconds.
Every trial was automatically initiated by a Gerbrands tape programmer.
If any trial began while a spontaneous response was occurring, that trial
was omitted from the analysis.

The Ss were run in a partially sound-

deadened room adjacent to the control equipment room. The room was
dimly illuminated by a ?i-w. bulb located on the back of an armchair in
which Ss were seated and an intercom system was available to maintain
contact between the two rooms.
Procedure
Twenty-four Ss were randomly assigned to each of three treatment
conditions:

500, 2000, or~4000 msec. ISI.

The UCS duration was 100 msec.

and was coterminous with the CS. After S had entered the experimental
room and been seated, the GSR electrodes were attached to the palmer and
dorsal sides of his left hand.

Tape recorded instructions were then

played to S while E adjusted the sensitivity settings of the dermohmmeter
according to the variability of _S’s spontaneous GSR activity. During
these taped instructions, Ss were provided with a printed copy of the
same instructions (Appendix I) so that they could read along while
listening.

The first part of the instructions was designed to equate Ss

in their degree of knowledge about the conditioning procedure in general.
It included, a rather simplified explanation of the principles of class
ical conditioning and a brief explanation of the GSR.

The second part

of the instructions included a detailed description of the stimulus
events to be experienced during adaption, acquisition, and extinction.
Each S was told that the experiment would consist of three parts:
(a) a period when his responses to the shock alone would be recorded;
(b) a period when the tone would be paired with the shock; (c) a final
period, during which only the tone would be presented.

The Ss were also

told that a signal would occur before each trial during all three parts
of the experiment, and. that they were to try to either facilitate or
inhibit their responses, according to the signal. It was suggested to
Ss that they could control their GSR through their attitude. At the
conclusion of the instructions, E reentered the experimental room and
asked S if he had any questions. Any specific questions were first
answered and then S was asked to summarize the instructions in his own
words.

Instructions were recapitulated for _Ss not able to repeat the

contingencies therein.

A procedure sheet like the ones used by E is shown in Appendix II.
All Ss received 10 conditioning trials, with reinforcement delivered
on every trial. The value of the UCS was increased from 1.4 ma. on
trial one, to 2.5 ma.on trial nine,

in steps of .2 ma. and then .1 ma.

to compensate for thediminution of the UCR that typically occurs over
successive conditioning trials.
16 extinction trials.

These 10 trials were then followed by

The panels signalling Ss to either try to inhibit

or to facilitate their responses were illuminated in a fixed random order
with the restriction that no more than two facilitatory or two inhibitory
trials occur in succession.

Occurrence of the signal during extinction

was also in a fixed random order with the additional restriction that
each four-trial block include two inhibitory trials and two facilitatory
trials. Each S received four UCS adaption trials prior to the onset of .
conditioning.

The UCS was presented in successive intensities of 1.0,

1.0, 1.2, and 1.4 ma,and occurrence of the signal was presented in an
ABBA or BAAB counterbalanced fashion. .In an attempt to counterbalance
the effects of acquisition and extinction on facilitatory and inhibitory
trials, the sequence of signals for one-half of.the _Ss was the exact
opposite of the sequence given the other one-half.

The'data for these

two orders were subsequently combined for the overall analysis.

CHAPTER III
RESULTS
For each S the two resistance measures recorded on each trial were
used to obtain a log conductance value, according to the previously
given formula.

For each group, the mean log magnitude GSR for facili

tatory and inhibitory trials during acquisition and extinction were
computed and are presented in Table 1.
Separate ISI x Instructions analyses of variance were performed for
acquisition and extinction data, the results of which are presented in
Tables 2 and 3 respectively. For acquisition, the main effect of instruc
tions was; significant, F(l,69) = 16.50, p<.01, with facilitatory trials
yielding larger response magnitudes than inhibitory trials.

Similarly,

for the extinction data, a significant main effect of instructions was
found, F(l,69) = 8.62, p <.01, with larger response magnitudes on
facilitatory than on inhibitory trials. A graph illustrating these
effects is shown in Figure 1. No significant interactions were found
for either acquisition or extinction.
In addition, the 16 trials in extinction were divided, into four
trial-blocks, each consisting of two facilitatory and two inhibitory
trials, and analyzed.

Graphs showing response magnitudes over these

trial-blocks for the 500, 2000, and 4000 msec. ISI groups are presented
in Figures 2, 3. and 4 respectively. An ISI x Trial-Blocks x Instructions
analysis of variance was performed, and the results are presented, in
14
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TABLE 1
MEAN LOG MAGNITUDE GSR FOR FACILITATORY AND INHIBITORY
TRIALS FOR ACQUISITION AND EXTINCTION

ISI

Extinction

Acquisition
Fac.

Inh.

Fac.

Inh.

500 msec.

2.49

2.44

1.36

1.19

2000 msec.

2.48

2.38

1.20

1.04

4000 msec.

2.61

2.52

1.09

.88
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TABLE 2
SUMMARY TABLE:

ANALYSIS OF VARIANCE OF ACQUISITION TRIALS

Source

df

MS

F

Between Subjects
ISI
Ss/Groups

71
2
69

.28
.35

.80
'

Within Subjects
Instructions
ISI x Instructions
Instructions x Ss/Groups

72
1
2
69

.33
.02
.02

16.50**
1.00

** p<.01
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TABLE 3
SUMMARY TABLE:

ANALYSIS OF VARIANCE OF EXTINCTION TRIALS

df

MS

Between Subjects
ISI
Ss/Groups

71
2
69

.98
1.16

Within Subjects
Instructions
ISI x Instructions
Instructions x Ss/Groups

72
1
2
69

1.12
.02
.13

Source

** p<.01

F

8.62**
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Fig. 4.— Trial-Blocks in Extinction: Mean Log Magnitude
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Table 4. A significant main effect of trial-blocks, F(3,207) = 23.04,
p<.0l, was found indicating that, overall, extinction did occur. Also,
a significant main effect of instructions was found, F(1,207) = 9.?4,
p<.01, with facilitatory trials yielding higher response magnitudes
than inhibitory trials.

The ISI x Trial-Blocks Interaction was margin

ally significant, F(6,207) = 2.23, P<C«05» indicating that the slopes
of the curves for the three interval groups differed.

This interaction

is apparently due to the differential shift among groups from Trialblock I to Trial-block II. In particular, the 2000 msec. ISI group
appeared to shift very little from Trial-block I to Trial-block II,
while the 500 msec,

and 4000 msec. ISI groups showed a fairly pronounced

drop. None of the other interactions was significant.
Although the two different instructional sequences used, were combined
in the final analysis for purposes of counterbalancingt it seemed reason
able to investigate possible differential effects the orders might have
on responding in accord with instructions. Hence, Order x ISI x Instruc
tions analyses of variance were performed for acquisition and extinction
dat£.

The results of these analyses indicated that order of presentation

of instructional signals was an important factor affecting responding in
accord with instructions.

For a discussion of these results and additional

analyses investigating simple effects, the interested reader is referred
to Appendix III.
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TABLE 4
SUMMARY TABLE:

ANALYSIS OF VARIANCE OF TRIAL-BLOCKS IN EXTINCTION

Source

Between Subjects
ISI
Ss/Groups
Within Subjects
Trial-blocks
ISI x Trial-blocks
Trial-blocks x Ss/Groups
Instructions
ISI x Instructions
Instructions x Ss/Groups
Trial-blocks x Instructions
ISI x Trial-blocks x Instructions
Trial-blocks x Instructions x ^Ss/Groups

* P<.05
** P<.°1

df

MS

?1
2
69

4.07
4.66

504
3
6
207
1
2
69
3
6
207

10.14
.98
.44
4.58
.06
.47
.19
.19
.23

F

23.04**
2.23*
9.74**

CHAPTER IV
DISCUSSION
The results support previous findings that the behavior of Ss in
the GSR conditioning situation can be significantly affected by instruc
tional set, again pointing out the importance of controlling both sti
mulus-set and response-set in the conditioning situation.

In particular,

the present results indicate that Ss can adopt, upon signal, either a
facilitatory or inhibitory verbally-induced response set and effectively
mobilize it on the next acquisition or extinction trial.

This finding

seems especially pertinent if one conceptualizes S in the conditioning
situation as engaged in a kind of trial-by-trial problem solving activity.
Thus, as new information is acquired during the course of conditioning and
extinction, S's hypothesis or hypotheses about what is expected of him in
terms of responding might change from trial to trial.
Although the present study does not make it clear whether the dif
ferential responding found was due mainly to the operation of facilitatory
set or to the operation of inhibitory set, a recent study by Dawson and
Reardon (19&9) suggests that a summation of both facilitatory and inhibi
tory effects, rather than significant individual effects of each, may be
involved.

This conclusion was based on the observation that, while a

group given facilitatory instructions differed significantly from a group
given inhibitory instructions, neither group differed significantly from
a group given neutral instructions.
24

Since the predicted ISI x Instructions interaction was not signifi
cant, it appears that mobilization of the response sets was not dependent
upon an extended CS-UCS interval.

This result is generally consistent

with the findings of Hill (196?), concerning the lack of any meaningful
relationship between ISI and responding in accord with instructional
set, although the present study used, an additional (and longer) ISI
based on recent research in differential GSR conditioning and on the
assumption that the longer ISI would more completely allow for certain
mediational processes to occur.

In light of the present evidence however,

it would appear reasonable to suggest that perhaps giving Ss ample time
to adopt a response set is a necessary and sufficient condition for dif
ferential responding in a situation such as this.

That is, perhaps once

a response set has been adopted for any particular trial (or experiment),
a relatively short ISI (such as 500 msec.) is sufficient time for the
mobilization of a response set and any longer time does not add anything
insofar as responding in accord with instructions is concerned.

To

some extent, the present results are consistent with those reported by
Wickens and Harding (1967) in which ISI was not a crucial variable af
fecting differential responding during extinction for Ss forewarned
about which of two CSs (one with an expectancy of shock and the other
with an expectancy of no shock achieved through deceptive instructions)
was to occur next.

That is, one might argue that giving Ss forewarning

about whether to expect shock on the next trial or not (although no
shock was again given), is analogous to signalling Ss in advance whether
to adopt a facilitatory or an inhibitory response set for the next trial.
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Similarly, the different groups given either facilitatoiy or
inhibitory response-set instructions in Hill's study can be thought
N

of as '^forewarned."
On the other hand, Wickens and Harding (1967) found ISI to be
an important variable for Ss who were not forewarned which CS was to
occur next (the differential expectancies were again induced).

These

investigators based their explanation on the assumption that discri
mination of one stimulus event from another requires a longer time
interval than simply detecting that a stimulus has occurred.

Thus

they argue that in the forewarned groups, discrimination is achieved
in advance by the warning signal and hence, ISI becomes unimportant.
That is, it is not necessary for the forewarned S to discriminate which
signal is being presented in order to respond, appropriately, but rather
simply to detect that one has occurred. Hence, it is being suggested
here that regardless of whether or not different response sets are in
duced by stimulus expectancy (as in the Wickens and Harding study) or
response-set instructions (as in the present study as well as Hill,
1967), if the discrimination process stage is eliminated by "forewarning",
the CS-UCS interval is no longer a critical variable. An experiment in
which the CSs were also the instructional signals would be a logical step
to take from here.

In this situation, an ISI x Instructions interaction

would be predicted.
The analysis of trial-blocks in extinction revealed main effects
of Trial-blocks and. Instructions, as would be expected.. The Trialblocks x ISI interaction does not appear to be of particular importance
to this study, partly because of its marginal significance and. partly
because the interaction does not involve the instructional variable.

Perhaps the most striking thing concerning this analysis is the lack
of any other significant interactions.

This indicates (among other

things) that the three ISI groups appeared to be no more or less able
to respond according to instructions at one point in extinction than
at another, and in addition, did not differ significantly from one
another in this respect.

CHAPTER V
SUMMARY
The purpose of the present study was to investigate the effects
of varying response-set (while holding stimulus-set constant) on clas
sical GSR conditioning employing a within-S design.

Three different

ISIs (500, 2000, and 4000 msec.) were included as a between-^ variable
to test the hypothesis that a longer ISI would result in better differ
ential responding in accord with instructions.
Both acquisition and extinction data revealed that GSR magnitude
on facilitatory trials was significantly larger than on inhibitory
trials (p<.01).

No significant ISI x Instructions interactions were

found, indicating that differential responding in accord with instruc
tional set was not dependent upon an extended CS-UCS interval.
The results indicate that Ss can effectively facilitate or inhibit
their responses upon signal in classical conditioning of the GSR.

This

suggests that more attention should be paid in the future to the com
pleteness of the information given J3s before the start of an experiment.
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APPENDIX I
INSTRUCTIONS
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INSTRUCTIONS
This is an experiment studying a type of learning psychologists call
classical conditioning. Your knowledge about it has something to do with
the experiment itself so it is important that you listen very carefully
to these instructions and ask questions about any part you don't under
stand* After the instructions are over, you may ask questions and, in
addition, you will be asked to summarize the instructions in your own
words.
In a simple classical conditioning procedure, the first thing we do
is find something which always causes or produces some response or reflex
on your part. For example, a sudden puff of air in your eye would pro
bably always cause you to blink your eye. Next, we take some other thing,
such as the sound of a buzzer, and present it just before the puff of air.
We repeat this procedure several times: buzzer, air puff.... buzzer,
air puff..... and so on, and we usually find that people eventually start
to blink their eye when they hear the buzzer, before they get the puff of
air. We may now say that they have been conditioned to the buzzer, that
is, they have learned that the sound of the buzzer means an air puff is
coming, and begin to react to it in the same way as they react to the puff
of air. The important thing here is that the buzzer, by itself, now causes
people to blink their eyes, whereas it didn't before. This isn't a com
pletely automatic thing, however, for psychologists have found that people
can control their eyeblink responses to the buzzer somewhat if they con
centrate on trying to blink or not blink when they hear the buzzer.
What I have just explained to you is the basic procedure we'll be
using in this experiment. The response we will use, however, is not the
eyeblink, but the galvanic skin response. The galvanic skin response is
a physiological response which has to do with changes which occur in your
skin when you experience certain kinds of stimulation or become aroused.
You can't feel yourself making the response, but we can pick it up
through the electrodes on your left hand. You don’t feel anything through
these electrodes, so the only thing you have to do so far as your left
hand is concerned, is to keep it fairly still throughout the experiment.
A mild, electric shock will be used to produce the skin response that we're
recording. The shock will be delivered through electrodes that you'll
be wearing on your right hand. The thing that we will present just before
the shock will be a tone which you will hear through earphones that you'll
be wearing on your head.
Apparently people have some control over the galvanic skin response
just as with the eyeblink response that we talked about earlier. It can't
be controlled, directly, however, as with other responses, but it can be
controlled through your attitude. Controlling your galvanic skin response
may be related to how well you can control your emotions or feelings.
For example, it has been found that professional actors can control their
galvanic skin responses fairly well. This experiment is designed to test
how well you can control your galvanic skin response, and the situation
will be as follows. Before every trial, that is, each time the tone and
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the shock occur close together, you will be signalled to either try to
respond to the tone, or to try not to respond to the tone. On trials
which you are signalled to try to respond to the tone, you should assume
an attitude of, "the tone means that a shock is coming very soon, so I
might as well prepare for it," On trials which you are asked to not
respond, you should simply try to relax and not feel any sort of excite
ment or anticipation when you hear the tone. Sort of say to yourself,
"why should I respond to the tone, it doesn’t do anything,"
The experiment will consist of three parts: (1) a period when your
responses to the shock alone will be recorded; (2) a period when the tone
will occur just before the shock; (3) a final period during which only
the tone will occuri During all three parts you will be signalled to
either respond or not respond by the panels located directly in front of
you. If "yes" lights up, this will mean "yes, go ahead and respond; if
"no" lights” up, this will meant "no, do not respond," The signal will
come on before each trial so that you will have plenty of time to con
centrate on whether you are going to try to respond or try not to re
spond on that trial. Remember, whichever panel is lit tells you what
to do on the next trial coming up.
In summary, then, this is a study in classical conditioning using a
response called the galvanic skin response. This response can’t be
directly controlled by you because you don’t know you’re making it, but
your attitude does affect the response. We’re interested in how well
people in general can control this response and. your participation in this
experiment is a vital part in gaining this knowledge. During the experi
ment, a tone will be "associated with" a mild shock by coming on just
shortly before the shock a number of times. Later,, the tone will come
on without being followed by shock. Your job throughout the experiment
is to try to control your responses through your attitude— a difficult
job, but one we feel is possible if you concentrate on it. You will be
signalled whether to try to respond or not to respond, by the panels in
front of you.

APPENDIX II
SAMPLE OF PROCEDURE SHEET USED
BY THE EXPERIMENTER
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GROUP

SUBJECT NO.

Name

Date

Time

Sex

UCS Adaptation

Extinction

1. __________

1. _____

2

. _____

. ___

2

3 . ________

3. ______

4.

4. _____
5 . _____

Acquisition

6.

____

1.

7. ___ _

2.

8

3.

9. _____

. ___

4.

10.

5.

11

6.

12

7.

13. _____

8.

14.

9.

15.

.

16.

10

Comments:

_

. ___

. ___
"

.

APPENDIX III
ANALYSES AND DISCUSSION OF
ORDER INTERACTIONS
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Order x ISI x Instructions analyses of variance were performed for
acquisition and extinction data and are presented in Tables 5 and 6
respectively. As can be seen, for acquisition, the main effect of in
structions was significant.

Of particular interest here is a signifi

cant Order x ISI x Instructions interaction, F(2,66) = 3*50, p<.05.
In order to investigate this interaction, ISI x Instructions analyses of
variance were performed for each order separately and are presented in
Table 7 (Order I) and Table 8 (Order II).

For Order I, a significant

main effect of instructions was found, F(l,33) = 5»50, p <.05, with
facilitatory trials showing a greater response magnitude than inhibitory
trials. In addition, a significant ISI x Instructions interaction was
found, F(2,33) = *J-.00, p <.05.

This interaction is illustrated in Figure

5 and appears to be due primarily to a reversal (Higher mean response
magnitude for inhibitory trials than facilitatory trials) at the 500
msec. Level.

For Order II, a significant main effect of instructions,

F(l,33) “ 7.63, p <.0i, was again found. No ISI x Instructions inter
action was found for this order accounting for the triple interaction
found in the overall analysis of variance.
The overall analysis for extinction data revealed a significant
main effect of instructions, F(i,66) = 9.33, p<.01i, and a significant
Order x Instructions interaction, F(l,66) = 8.25, p<.01.

To investi

gate this interaction, two-way analyses of variance were again performed,
for each order separately.

The analysis for Order I is presented in

Table 9 and the anlysis for Order II in Table 10. For Order I, no
significant main effects or interactions were found. For Order II, how/
ever, a highly significant main effect of instructions, F(l,33) = 15«00»
p<.01, was found.
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TABLE 5
SUMMARY TABLE: ORDER x ISI x INSTRUCTIONS
ANALYSIS OF VARIANCE FOR ACQUISITION TRIALS

df

MS

F

Between Subjects
Order
ISI
Order x ISI
Ss/Groups

?1
1
2
2
66

.48
.28
.56
.3^

1.41

Within Subjects
Instructions
Order x Instructions
ISI x Instructions
Order x ISI x Instructions
Instructions x _Ss/Groups

?2
1
1
2
2
66

.33
.01
.02
.07
.02

Source

* P <.05
** p <.01

1.65

16.50**
1.00
3.50*

3?
TABLE 6
SUMMARY TABLE: ORDER x ISI x INSTRUCTIONS
ANALYSIS OF VARIANCE FOR EXTINCTION TRIALS

df

MS

Between Subjects
Order
ISI
Order x ISI
Ss/Groups

71
1
2
2
66

.00
.98
1.06
1.19

Within Subjects
Instructions
Order x Instructions
ISI x Instructions
Order x ISI x Instructions
Instructions x Ss/Groups

72
1
1
2
2
66

1.12
.99
.02
.04
.12

Source

-** P <*oi

F

1.63

9.33**
8.25**
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TABLE 7
SUMMARY TABLE: ANALYSIS OF VARIANCE OF ACQUISITION TRIALS FOR ORDER I

Source

df

MS

Between Subjects
ISI
Ss/Groups

35
2
33

.18
.31

Within Subjects
Instructions
ISI x Instructions
Instructions x Ss/Groups

36
1
2
33

.11
.08
.02

* P<.05
i

F

5.50*
4.00*
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TABLE 8
SUMMARY TABLE:

ANALYSIS OF VARIANCE OF ACQUISITION TRIALS FOR ORDER II

Source

df

MS

F

Between Subjects
ISI
Ss/Groups

35
2
33

.66
.36

1.83

Within Subjects
Instructions
ISI x Instructions
Instructions x Ss/Groups

36
1
2
33

.23
.01
.03

7.67**

** p <.01

Mean Log Magnitude GSR

©.— ■■© Facilitatory
©■ — -® Inhibitory

2.00

-

1.00 - |

Is
500

2000

kOOQ

ISI
Fig. 5*— Mean Log Magnitude GSR for Facilitatory and
Inhibitory Trials in Acquisition, Order I

op-
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TABLE 9
SUMMARY TABLE: ANALYSIS OF VARIANCE OF EXTINCTION TRIALS FOR ORDER I

Source

df

MS

Between Subjects
ISI
iSs/Groups

35
2
33

.88
1.25

Within Subjects
Instructions
ISI x Instructions
Instructions xSs/Groups

36
1
2
33

,00
.02
.10
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TABLE 10
SUMMARY TABLE: ANALYSIS OF VARIANCE OF EXTINCTION TRIALS FOR ORDER II

df

MS

F

Between Subjects
ISI
Ss/Groups

35
2
33

1.14
1.13

1.01

Within Subjects
Instructions
ISI x Instructions
Instructions x Ss/Groups

36
1
2
33

2.10
.04
.14

15.00**

Source

** p<.01

The triple interaction found for the acquisition data, as indicated
above, reflects a significant ISI x Instructions interaction found only
in Order I,

This latter interaction appears to be due to an absence of

differential responding in accord with instructions for the 500 msec,
group.

To the extent that it was originally predicted that the 500 msec,

group would be rather ineffective at responding in accord with instruc
tions due to the short time interval not allowing certain mediational
processes to take place, this result is not too surprising. However, it
is difficult to explain why the 500 msec, group in Order II did not reflect
this also. Perhaps a more tenable, although less satisfying explanation
would be that the effect was due to sampling error. Some evidence for
this may be found in the observation that there were 5 out of the 12 Ss
in the Order I, 500 msec, groups who extinguished either immediately or
very rapidly (within the first two or three trials), while only 2 out of
12 such Ss were noted, in Order II groups.

It was also noted that these

same Ss tended to have relatively low mean response magnitudes for acqui
sition. Hence, it is reasonable to surmise that a relatively large number
of such Ss in a given group (as compared with some other group) would tend,
to have the effect of reducing differential responding Tor the group as a
whole.
The significant Order x Instructions interaction found in extinction, ,
as can be seen, is apparently due to the fact that Order II groups showed
much better differential responding than Order I groups. Naturally, any
attempt to explain this must be tentative and cautious.

It may be worth

while at this point, however, to recall the original reason for having two
orders of presentation of instructions.

Since the effects of the typical

extinction procedure appear to operate in a nonlinear fashion, any single
order one inight use would probably confound, extinction effects with the
effects of instruction.

Hence, it was decided to employ two opposite

orders which could be combined in order to counterbalance these extinc
tion effects.

Thus, since the data are in a sense not meaningful until

the two orders have been combined, it is possible that the order difference
may have been a reflection of this confounding of instructions with ex
tinction effects. For example, it may be noted that the means for all
groups drop rather dramatically over the first two trials of extinction,
regardless of instructions. Coincidentally, the instructional sequence
for these two trials for Order II is facilitate; inhibit, while Order I,
of course, is inhibit; facilitate. Obviously, the uniform high magnitude
GSR on Trial one of extinction and the relatively low magnitude on Trial
two will tend to "favor" Order II over Order I in terms of apparent dif
ferential responding in accord with instructions.

An analysis of extinc

tion data excluding these trials, while reducing the magnitude of the
interaction, did not eliminate it however.
Another possibility which must be considered, is that the difference
is due to some aspect of the orders themselves.

For example, one could

speculate that since Order I started, out with a "No" (inhibitory) trial
in extinction, these Ss were given some sort of a "negative" set which
had the effect of reducing differential responding in extinction.

Im

plicit in this argument is the assumption that this "negative" set given
Order I Ss obscures differential responding for group data more so than
the "positive" set which would, necessarily have to be assumed to take
place for Order II Ss. The reasoning behind this assumption is that a

''negative11 set lowers response magnitude more for facilitatory trials
than for inhibitory trials because the latter trials are very low,
perhaps zero or near zero in magnitude already, and hence cannot be
lowered very much.

On the other hand., it seems intuitively reasonable

that a "positive1' set could raise both facilitatory and inhibitory
trials equally, resulting in no change as far as differential responding
is concerned.
In addition, it was noted that there was a greater number of Ss
who extinguished immediately or rapidly in Order I than in Order II
(13 vs 9). possibly contributing to this effect also.
To summarize, it is suggested that the Order x Instructions inter
action may have been due to the confounding effects of extinction, some
aspect of the particular orders themselves, sampling error, or any
combination of the three. Although these seemed to be the most obvious
possibilities, certainly there may be others.

The phenomenon is at any

rate intriguing as well as confusing and may very well warrant research
designed specifically to ferret out the contingencies involved.
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